Free and pedicled flaps are frequently used in reconstruction of the lower twothirds of the face. For these reconstructions, the submandibular facial vessels are extensively used as a receptor site. In this anatomic study, we investigate if the facial vessels in the nasolabial fold can be used as a receptor site as well. In 13 human cadavers, the facial artery and vein were dissected in the nasolabial fold in the same way as would be done during surgery. The ease of dissection and length, diameter, and location of the vessels were analyzed. The average length of the dissected artery was 28 mm (AE11 standard deviations [SD]) and of the dissected vein, 19 mm (AE6 SD). The mean diameter of the artery was 1.5 mm (AE0.4 SD) and 2.5 mm (AE0.8 SD) for the vein. In 85% of the sides, both vessels were suitable to use as a microsurgical receptor site. The easy access and the measured diameter of the facial vessels in the nasolabial fold make it a potential site for microsurgical anastomosis.
Large head and neck defects cause functional as well as aesthetic problems. Free and pedicled flaps are extensively used in the reconstruction of these defects. The type of flap can vary and depends on the size and location of the lesion. Radial forearm, fibula, rectus abdominis, and latissimus dorsi flaps are frequently used flaps in head and neck reconstructions. [1] [2] [3] [4] [5] Smaller flaps based on the temporal artery, 6 and pedicled flaps of the facial artery 7-10 have been described as well.
As a recipient site in perioral and oral reconstructions, the facial artery and vein have been addressed frequently. Although the precise location of the anastomosis is seldom stated, the common site at which vessels are anastomosed to the facial artery and vein is the border of the mandible. [11] [12] [13] Inspired by a report by Pribaz et al, 14 we started using the facial vessels at the nasolabial fold as a microvascular receptor site in selected cases. 15 We used this location in maxilla reconstructions with a free microvascular bone transfer. To further investigate the potential of this site, we conducted this anatomic study.
MATERIALS AND METHODS
In 13 fresh cadavers, the facial artery and vein were dissected between the nasal rim and the corner of the mouth. To make our results directly relevant for clinical practice, the vessels were dissected in the same way as would be done in surgery. So the incision was made following the nasolabial fold, and care was taken to minimize damage to the surrounding tissue. During dissection, the location of the facial vessels in comparison with other anatomic structures was noted. The vessels were excised, marked, and directly frozen to À 208C to be analyzed at a later time.
The length and circumference (c) of the defrosted vessels were measured with the aid of a stereomicroscope (Leica MZ 12, Wetzlar, Germany) with a magnification of 10 Â. The vessels were kept in physiological solution to prevent dehydration. After measuring the length of the vessels, a 1-mm-thick slice was taken distally to measure the circumference. The slice was opened using microscissors and measured to enable calculation of the nondilated diameter (d) of the vessels (d ¼ c/p).
RESULTS

Descriptive Macroscopy
Twenty-six nasolabial folds in 13 fresh cadavers were dissected ( Fig. 1 ). In one side, the facial vessels could not be located. In three sides, multiple small-caliber branches of the artery or vein were seen distal to the labial branches. Therefore, these branches were not further dissected. In the remaining 22 sides, the artery and vein could be dissected more distally.
In all 25 sides, the artery was located underneath the zygomaticus muscle. The zygomaticus and levator angularis oris were connected to form a broad muscle in three sides. The facial vein was found within Bichat's fat pad in 20 sides and was situated deeper, either besides or beneath Bichat, in three. The buccal fat pad could not be located in two sides.
Length
The mean length of the dissected artery was 28 mm (AE11 standard deviations [SD]) and of the dissected vein, 19 mm (AE6 SD).
Diameter
The mean diameter of the artery was 1.5 mm (AE0.4 SD) and of the vein, 2.5 mm (AE0.8 SD; Fig. 2 ). In three sides, the arterial or venous diameter was below 1.0 mm, making it unsuitable for a microvascular anastomosis.
Feasibility as Receptor Side
Of the 26 sides that were dissected, 22 (85%) had an artery as well as a vein suitable to perform anastomosis. In two sides, the artery was of insufficient caliber to perform an anastomosis: in one side, the size of the vein was the limiting factor, and in the remaining side, neither the artery nor the vein could be located.
DISCUSSION
Flaps should be considered in perioral and oral defects if primary closure or closure by skin graft cannot be obtained. Free flaps are often used in larger perioral and oral defects that are too large for a pedicled flap. 1 However, in smaller perioral and oral defects, free flaps can be used as well-for example, a radial forearm flap for cheek and mucosal defects, 16, 17 an iliac bone graft in maxilla reconstructions, 18 and a cutaneous temporalis flap for upper lip and cheek reconstructions. 6, 19, 20 Free flaps can also be used in nasal reconstructions. 14 We investigated the possibilities for using the facial artery and vein in the nasolabial fold as a receptor site in free flap reconstructions by examination of the course, length, and diameter of the facial vessels at this site. The mean length of the dissected artery and vein was 28 mm (AE11 SD) and 19 mm (AE6 SD), respectively. The difference in length between the artery and vein was caused by their location. Because the artery was located more superficially, it was easier to dissect and could be dissected distally until the diameter was no longer fit for a reliable anastomosis. The vein, however, was situated in a deeper layer and, because of this, was only dissected until its length was sufficient to bring it superficial. This was done to minimize damage to the surrounding tissue. In the cases in which the length of the vein was not sufficient, the overlying zygomaticus muscle could be further divided to ensure a further dissection of the vein.
In the dissection of the vessels, different branching patterns were seen. These differences within the population and the overall differences in facial length resulted in the wide range in length of the studied vessels. Other reports confirm the broad variety in branching of the facial vessels. [21] [22] [23] Compared with the clinical cases, which were our initial motivation to perform this anatomic study, the results of this study confirmed the potential of the nasolabial fold as a receptor site. In the clinical cases, however, the anatomic structures that overlay the vessels could be more easily mobilized, which further increases the accessibility of the vein. Also, the size of the artery and vein appeared larger in the clinical cases; however, no measurements were performed to verify this. Apart from this, the results of the anatomic dissection were about equal to the clinical cases (Fig. 3) .
In their anatomic study, Zhao et al found an average arterial diameter of 1.9 mm (AE0.4 SD) and a venous diameter of 2.1 mm (AE0.4 SD). 24 Nishihara et al found a venous diameter of 2.0 mm (AE0.1 SD). 25 These results are similar to our results, although the variation of the venous diameter in our group is larger. An explanation for this difference can be our population size, which was about half of that in the study of Nishihara et al. The difference in arterial diameter measured in our study and in the study of Zhao et al might be explained by the research protocol. They investigated the diameter in living persons with a color Doppler ultrasonic system. We dissected the vessels in cadavers and cut them open to measure the diameter.
The facial vessels in the nasolabial fold offer microsurgeons a potential receptor site in the central facial region. One advantage it offers compared the conventional submandibular site is the use of a shorter pedicle. Also, the potential hazard of compression of the anastomosis in the submandibular area by forward flexion of the neck can be avoided by choosing a more distal anastomosis site. Other advantages of this site we have encountered during our clinical practice are summarized in Table 1 . 15 Figure 3 Clinical case in which the facial vessels were used as receptor site to reconstruct the maxilla with a vascularized humeral bone graft. The left vessel loop identifies the artery, the right vessel loop the vein. Further dissection was possible; however, the lengths of the artery and vein were sufficient to bring them superficial and perform the anastomosis. We have summarized the suitable bone and fasciocutaneous flaps in this area that potentially could be used as free flaps ( Table 2 ). These flaps offer vessel diameters that can be considered as compatible with the facial vessels in the nasolabial fold. Their diameters will allow an end-to-end anastomosis in most cases; if not, a sleeve anastomosis can be used. 26, 27 
CONCLUSION
The diameters of both the facial artery and vein in the nasolabial fold make them a potential site for microsurgical anastomosis. The vessels can be easily dissected and placed beside each other at surface level, which makes performing microsurgical anastomoses easy and comfortable. 
